Digital Mobile Radio 


e This isa DMR! 


VFO 


520. 


ZORCH! 


Has this ever happened to YOU?... 


WHEN.... 


e At 3:16PM on Saturday October 22, 2016 
something happened to your TV reception..... 


The Needham Tower 


OFF AIR! 


e WBZ-TV, WSBK-TV, WCVB-TV, and WGBX-TV 
left the air for a very simple, but expensive 
reason. WGBH-TV stayed on the air. 


¢ Our remote controls told us the transmitters 
were not on the air, so an engineer from each 
Station drove out to the Needham transmitter 
site to try to get things going again. | was one 
of them. 


First Discovery 


e We all found the reason our transmitters 
would not go back on the air. 


° High SWR (VSWR) 


e Have you had this problem? How much did it 
cost to fix?? 


The tower is a complex system 


e 1,250 feet full of antennas 


Top antennas 


WGBH Transmitter 


WGBX Transmitter 


WCVB Transmitter 


Scruffy the RF guard dog! 


Top Antenna has no power 


e See middle green section 


Duh, what is wrong?? 
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Recovery? 


¢ WCVB had a small side antenna, and they 
went on that at low power. 


¢ The rest of us.... Fae 


A day later.. 


e An RF engineer arrived from Canada and 
tested the top antenna system with a signal 
analyzer in TDR mode. 


Open Feedline at the top! 
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What to Do? 


e Put WGBH on WCVB’s side antenna, move all 
top users on to the bottom antenna. 

e But we need temporary antennas so we can 
investigate further and get better coverage 
than the WCVB side antenna. 


Temporary 3” line 


An adapter was needed 


We used WCVB’s side antenna 


e Temporary line added to get the output of 
WGBH over to WCVB’s antenna 

¢ WGBH had to run low power for a day or two 
until temporary antennas were delivered and 
installed. 

¢ WBZ, WCVB, WSBK WGBX went on the lower 
antenna at full power 


Temporary antennae arrived 


e Being checked for impedance and bandwidth. 


ith steel cable was used 
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First antenna going up! 
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And installed 


Two temporary antennas at about 
1000’ 


Temporary antennae were tested 


Then WGBH fed a temporary antenna 


Then the top feed-line was inspected 


e At the top of the tower, below the antenna a 
“gas barrier” divider was found to have 
extensive arcing on the insulator. 


Some coax center sections had 


damage 
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Other parts had damaged 


e All damaged parts were replaced 


| 


Also.... 


e All center insulator “bullets” and bolts were 
replaced for the entire run. Parts cleaned with 
denatured alcohol...gallons worth. 


The changing of bullets on the top line 
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Some center line was replaced 


After repair, hi-pot testing was 
performed 
BN 


Infrared camera heat check 


e Was used to check for heating in the line 
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But more damage created 


e A waveguide switch was moved while RF 
power was passing it. This caused arcing. 
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It had to be fixed! 


e The switch was removed and driven to Maine 
for repair. It came back the next day and was 
re-installed. | 


Once all this was done, the top 
antenna took power once again. 
¢ Pretty much back to normal, BUT.... We had 
gas... 
e Well, really a gas leak. 


Another bad part, but in the top 
antenna! 


e Not related to the burn-out, but flexing. 


More damage found last night 


e Lightning damage to an bay element 


Summary 


e Almost 3 months of effort. 
¢ Repair cost to date: about $350k. 
e Most work done overnight. 


That is all you need to know 


Scere: About DMR radio! 


e 73, 
¢ Dan W1DAN 


